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is PURPOSE 
Due to limited time and the large amount of detailed information 
on this topic, the purpose of this presentation is to give course 
participants a broad exposure to different types of computer 
applications used by transit properties as part of the transit 
planning: function. 

Zs BACKGROUND 


Eatiysapplications of computers in public transit: 


- Accounting & Payroll systems (1960s) 
="Trenspoltcation Planning Modelling (1960s) 
- Origin-Destination Surveys (1960s) 

- Cordon Counts (1960s) 

= Scheduling and Runcutting (RUCUS 1968 +) 


= Tabulation of Manual On/Off Counts and Point Counts 
(Early 1970s) 


- Preventative Maintenance & Scheduling systems (early 1970s) 
- Automatic Passenger Counters (mid-1970s) 

- Automated Vehicle Location & Control Systems (mid-1970s) 

- Automatic Telephone Information Systems (late 1970s) 

- Purchasing & Materials Management (early 1980s) 

- Automated Fare Collection Systems (early - mid 1980s) 

= Trip Planning (early 1980s) 

- Rostering (early 1980s) 

- Operator Bidding & Time Keeping (mid-1980s) 


- Spreadsheet applications (early 1980s with advent of PCs) 


33 DEFINITION OF "AUTOMATION" 


The Conei1 se. Oxtora Dictionary, (1985) defines “automation” as the 
"use of automatic equipment to save mental and manual labour." 


Most concepts that have been used for decades in transit planning 
have not really changed. It is just that there are now time and 
labour saving tools (i.e. microprocessors and software) that make 
the job faster and easier. Examples of old concepts in transit 
planning that haven’t really changed are: 


Scheduling & Runcutting 


Passenger Counting 


Route Costing & Budgeting 


- Origin-Destination Surveys 


Computer applications have greatly assisted in reducing the time 


eyele of the transit planning process: As shown in Figure 1, 
depending on the scope of the project (e.g. major route 
re-structuring), the transit planning process consumes a large 


amount of time mainly due to all the different interrelationships 
associated with the provision of transit service. 
GENERAL BENEFITS OF COMPUTERIZING 
- Improved productivity 
- Improved speed and accuracy 
- Greater opportunities to reduce costs and improve efficiency 
- Reduction of errors 
= Better information for decrsci0n making 
- Quicker response time to "What if" requests 
- Computer forces one to be consistent 


—- Easy method of storing & accessing historical information 


SCHEDULING & RUNCUTTING 


Out of the enbire transit, ocperatton, the greatest benewies thac 
can be achieved are in the scheduling and runcutting function, 
which is the core of public transit. This is where tremendous 
cost savings can be made through the efficient use of vehicles and 
manpower and where computerization has the greatest impact. 


5.2  Detinveton 


Before pointing out the benefits of computerized scheduling and 
FUNCULTING, What Exactly i¢  1t7 


- A series of complicated mathematical equations which attempt 
to provide optimal solutions to vehicle requirements, 
headways and manpower requirements for a given level of 
service. 


- Flexibility is required to override optimal mathematical 
solutions in order to properly reflect reality... This 
was a problem with the earlier versions, such as RUCUS. 


- Computerized scheduling actually means computer assisted 
scheduling, which is interactive: 


- The user enters all data using a keyboard and video 
display terminal 


- The user directs all schedule development in real-time 


- The computer prompts the user for responses and flags 
errors 


- The experience and skill of the scheduler is needed to 
aevelop a realistic, yet optimal solution. 


The computer program handles all the tedious and routine tasks of 
scheduling, while permitting the scheduler to concentrate on 
analysts and production of better schedules and runcuts, for 
example: 


- Improved connections and transfer points 


Reduced layovers 


Reduced deadheading 


- More productive driver assignments 
Reduced overtime 


5.2 Benefits of Computerized Scheduling & Runcutting: 


- Improved speed and accuracy in producing schedules and 
arivert “runcuts: 


- Permits scheduler to devote more time to experimenting 
with various parameters to improve efficiency, schedule 
adherence and reduce costs. 


From small to large size transit properties, there can be 
anywhere from 5,000 to 250,000 schedule times listed ona 
headway sheets for all routes. If schedules change every 

3 or 4 months (and much more often in the larger properties) 
the probability of error increases dramatically under a 
manual system, when times are transposed from one report 
format to another. With computerized scheduling, 

the computer automatically generates reports and flags 
errors, permitting the scheduler to make fast and easy 
changes. 


Establishes a central and consistent database, permitting 
frequent modification and eliminates the duplication 
of scheduler’s work from sign-up to sign-up. 


Automatically generates management reports when changes are 
made to any aspect of the database. When one data item 
is changed, everything is modified accordingly. 


Permits transit property to interline routes more 
effectively resulting in potential manpower and vehicle 


savings. In the HSR’S case, there was a reduction from 
42 vehicles to 29 vehicles in the peak on one route that 
was interlined in March 1987. To achieve this, the 


headway was increased by one minute, from a 5 minute 
headway to a 6 minute headway. 


Allows the planner to respond and cost out more quickly, 
service requests received from senior management, 
politicians and the public. 


Permits quicker response time to demands made during 
collective bargaining. 


Sample Reports available from a scheduling & runcutting package 
are Shown in Ergure’ sc 1 tite helt. 


5.3 Problems Encountered When Converting To A Computerized 
Scheduling & Runcutting System: 


Modifications to the program may be required in order to 
conform to individual property’s reporting, sign-up and 
dispatching methods. 


Adopting to the accuracy of the computer will result in 
manual errors that have been overlooked or ignored under 
the manual system, will be detected by the computer, 
resulting in changes to driver and vehicle runcuts. 


Learning and adapting to the scheduling package and the 
computer by staff. 


Difficulty in remembering computer program commands. 


Difficulties in transit staft communicating program 
changes to the technical "computer experts" who devised 


hives (haeco ary alin 


- Lack of acceptance and understanding by drivers 
(this can be overcome as described later in this 
presentation). 


- Phasing in the computer system, while at the same time 
continuing with day-to-day tasks. 


Integration With Other Applications 


Computer scheduling packages are often integrated with other 
computer software applications. 


The schedule database produced by a scheduling package can be 
integrated with Automatic Passenger Counting (APC) system, 
automatic telephone information system, operator timekeeping and 
bidding system, automated payroll systems, etc. Figure 2 shows 
how the scheduling system forms the centre of all other 
computerized applications for Hamilton’s transit system. 


Tips 


Before deciding to computerize the scheduling and runcutting 
function, consider the following: 


- List and examine the potential benefits obtained 
through computerization in comparison to existing 
manual methods. 


- EBStamate how often you expect to utilize the software 
and hardware. 


- Determine other future computer applications 1 to 3 
years in advance, that may be implemented. 


- Before purchasing a package, make sure training and 
on-going support is provided. 


- Choose computer hardware that is also capable of running 
other applications (e.g. spreadsheets, graphics, 
database management). These will likely be required 
sooner than you may have originally thought once a 
computer is located on your premises. 


- Establish a forum where drivers and union representatives 
can be kept informed of computerization, well before it 
is implemented. This will reduce suspicions and 
encourages cooperation. For example, a personalized letter 
to each drivers home explaining the system briefly or 
feature articles in the property’s newsletter are 
proven effective ways of keeping employees informed. 


- As computer scheduling is implemented, it is best to 
meet with selected drivers appointed to a special ad 
hoc committee or an existing "Sign-Up" committee, where 
sample reports that directly affect drivers (e.g. paddles, 
headway sheets, sign-up sheets, crew selection forms, etc.) 
can be explained on a gradual basis so that changes, 
if necessary, may be included rather than surprising 
operating personnel at the last minute. 


- Have respect for "Murphy’s Law"! 
DATA COLLECTION AND MANIPULATION 


Having up-to-date information on passenger loads is essential to 
operating an efficient transit operation. As a result, passenger 
counting is the most important variable of the scheduling and 
runcutting process, 


Passenger counting can be achieved by either doing manual counts 
using traffic checkers or by implementing an automatic passenger 
counting system (APC). 


The different types of surveys and methods were presented earlier 
in this course at another presentation and therefore, the focus 
here will be showing different examples of how manually collected 
data can be tabulated using different computer applications. 


Manual Data Collection 

Using off-the-shelf spreadsheet applications (e.g. Lotus 1-2-3, 
Multiplan, Enable, etc.) can be used te summarize onyvotl counts, 
speed-delay surveys, running-time surveys, schedule adherence, 
maximum load counts, transfer traces and many other types of 
survey data used for transit planning. Some examples from 
different properties are shown in Figures 3 to 5. 

6.1.2 Problems 


Several problems have been identified by transit properties on 
manual data collection techniques such as: 


= Low accuracy 
= POOT relraditi cy 
- High costs 


- Long turnaround time between observation & reporting of 
events, 
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Automatic Passenger Counters (APCs) 


To address the need for more reliable and cost efficient data 
collection methods, a number of transit properties in North 
America began to develop APCs in the mid-1970s. Today, there are 
about 20 properties in the U.S.A. and Canada that have implemented 
APCS. 


Because there has been an extensive amount of literature on this 
subject (please refer to bibliography), this presentation will not 
get into the technicalvaspects ofsAPCs, but rather focus ens the 
benefits and applications of APCs. 


Ge Ae Configuration 


The general hardware and software configurations of APC systems 
currently used in Ottawa, Hamilton and Kitchener are shown in 
Figures. 6 and_7. It should be noted that Ottawa uses infrared 
beams for counting passengers, while Hamilton and Kitchener use 
pressure sensitive treadle mats. TROL Lava, cata 16 Cransmiutted 
From buses to the host computer via radio signals. In Hamilton 
and Kitchener, data is transmitted via an umbilical cable. 


6.2.2,-APC Applications 


There are several different types of reports and graphics that can 
be generated by an APC system for use by schedulers, transit 
planners, bus stop and shelter administrators and managers. The 
majority of reports are produced based on what the user requires. 
For example, the user may specify: 


route and direction 
bus Stop, timepoint, route section or geographical area. 


- A service type (e.g weekday, Saturday, Sunday or Holiday) 
= A tange>ot dates’ (e.g From date... To date...) 
~ re ctime, perlod (e.9g. Prom tame:;. To tame... ..) 

A 

A 


There have been over one hundred different types of reports 
agefined for the OC Transpo APC system, which. are primarily based 
on different parameters and combinations of the following: 


a) Reports For Scheduling « Transit Planning: 


- Passenger loadings by timepoint or maximum load point 
- Passenger boardings and alightings 

- Schedule adherence (minutes late, early & on-time) 

- Running and Recovery times 

- Headway distribution 


b) Reports For Measuring Performance 


- Passengers per hour 

- Passengers per kilometre 

- Percent off schedule 

- Revenue/Cost ratios 

- Percent overloading 

- Percent excessive recovery time 


Sample reports are shown in Figures 8 to 13. 
61203 Benet ts. Of PAPC 


APCs provide transit properties with a powerful tool for transit 
planning, operations and management. However, in order for an APC 
system to be effective, senior management must make a strong 
committment towards the provision of resources to maintain and 
utilize the system as well as ensuring cooperation from the 
operations, maintenance and planning departments of the property. 


The major benefits of APCS are: 


- Reduces the need for manual data collection. 

- Autonomous and continuously available. 

- Reduces on-going costs of data collection compared to manual. 

—- Quick turnaround time between observation and reporting. 

- Provides access to large pool of data to assess current and 
future needs of the transit market. 

- Provides on-going and ready access to passenger and 
operational data. 


These benefits can be used to: 


=~ Assist in locating and telocating bus “stops and sheiterc. 

- Devise alternative routing strategies. 

- Determine how well schedules match on-road conditions. 

= More accurately reflect actual arrival and departure tames. 

-~ Increase productivity by “taking buses cft Low yridersnip 
routes. 

- Provide management with indicators of the system and route 
performance. 

- Establish and quantify marketing and policy strategies 


Applications For Bus Stops and Shelters 


A database management system for maintaining information on a 
transit system’s bus stops and shelters is an effective tool for 
transit planning, It provides an efficient method of updating, 
archiving and generating reports on bus stop locations for use by 
the transit maintenance, public works, customer services, planning 
and traffiic departments. Off-the-shelf PC based database 
management packages can be used for this purpose, while in the 


past, custom programs operating on large mainframe computers were 
wsed. 


Information is acquired on the characteristics of each bus stop, 
such as: bus stop type (e.g. nearside, farside, mid-block), 
corner, traffic regulation signs, pole type, marker type and 
information displayed, condition of area, shelter size and type, 
benches, presence of overhead lighting, newspaper boxes, litter 
containers, etc. Figure 14 shows a sample field sheet used by 
student surveyors. Figure 15 shows a sample layout and 
measurement description of a typical bus stop location. 


After the data is collected, it is entered into the database 
package using a screen format similar to the example shown in 
Figures 16 and 17. 


GO. 3-4 REDOLtS 


Several different types of reports can be generated by the user, 
showing bus stop locations by route and direction with: 


- Shelters 

= On- provincial, regional, local .or private roads 
- Distance to curb lines 

- Type of marker 

- Type of pole 

= Ground conditions 

= Historical into. on stop relocations or removals 


The efficiency and power of having the data on the computer is 
proven when the user requires the information in different 
formats. For example, the data can be, sorted by; 


= (ree. hOCatt OM e.g.) tina all bus stops On Barton votreen® | 
= MUNniCcipaliucy (e.g... tind all stops, imathe Towm of.Dundas”™.) 
- Pole type (e.9,. 21nd all steps mounted on Hydro poles”) 


Figure 18 and 19 shows the sample reports. 


ets Paes Integration With Other Applications 


In addition to being used as a Separate independent application, a 
computerized bus stop inventory program can also be used with 
other computerized transit applications. For example, bus stop 
WOlwstlrect and “At Stileet. Mescrapuilons are interhaced 
electronically by APC systems in Ottawa, Hamilton and Kitchener. 


6.3.3 Benefits 


- Provides the transit property with an efficient method 
of keeping accurate up-to-date records of bus stop 
MO Cad On) S 


- Establishes a central and consistent database of 
iMrormation telated to bus stops, shelters, traffic 
regulation signs, and associated street furniture. 


an 


- Allows transit planners and customer services staff to 
investigate and respond quickly to customer complaints 
concerning bus stop locations < 


- Permits the transit property to automatically generate 
several various reports for use by different departments 
for such pruposes as snow removal at bus stops, 
Maintenance of shelters, capital improvements to landing 
areas of stops, replacement of signs and glass from shelters 
due to vandalism, etc. 


- Provides and easy method of storing and accessing 
historical information on the relocation, removal and 
initial establishment of bus stop locations. 


- Assists the Traffic Dept. in the enforcement of 
traffic regulations and bylaws, which control usage 
and access to bus stops. 


Spreadsheet Off-—The-Shelf Applications 


For route costing and budgeting, these same spreadsheet packages 
can be used and integrated with the graphics component of the 
package to make effective presentations to management and 
decision-makers. A number of off-the-spreadsheet packages have 
been used to address specific areas of transit planning such as, 
the ability to predict changes in ridership with fare inerveases,; 
analyze route performance, develop statistical sampling plans for 
on/off surveys and point checks, etc. Figures 20 to 22 ishow some 
examples. For more detailed explanation on using off-the-shelf 
packages, please refer to the enclosed bibliography. 


Project Planning Applications 


For managing large projects, such as a major origin-destination 
survey, developing a new bus terminal or just keeping track of 
on-going projects, there are a number of off-the-shelf project 
planning applications that are available. Figures 23 to 25 are 
some examples of how a project planning package can be used. 


Origin—Destination Survey Applications 


Off-the-shelf packages can also be used to summarize data 
collected from on-board origin-destination surveys. O-D matrices 
can be developed by using the “crosstabs* function of most 
descriptive statistics packages. 


Graphics 


The advances in microcomputer technology have brought excellent 
graphic applications within the range of nearly every PC user. 
Computer graphics can be generated from other off-the-shelf 
packages such as spreadsheets and database management systems, 
without adding much additional work. Graphics can be 
particularly effective when presenting ridership and cost 
information to management or elected representatives. 


There are almost an infinite number of ways of presenting tabular 
data in graphical format. Some examples in the transit planning 
area are shown in Figures 26 to 29. 


Desktop publishing, which is now available for most IBM PCs and 
compatibles, is an extremely useful tool for transit planners. 
The different lettering styles that are available with such (FIG. 
30) systems can save hours of manual work when preparing displays 
for public information meetings or maps for technical reports. 
Timetables for public distribution can be made from data produced 
by the computerized scheduling system and printed onto a laser 
printer, thereby eliminating the need for typesetting (FIG. 31). 


BRIEF OVERVIEW OF SOFTWARE & HARDWARE 


There are thousands of off-the-shelf software packages for 
spreadsheet, database management, graphics and statistical 
applications. Many of these, can be used for different transit 
planning applications as outlined in this presentation. However, 
for scheduling and runcutting, APC and other specialized 
applications, there are only a few suppliers. The bibliography 
lists references where more descriptive information can be 
obtained on these specialized applications. 


It is common knowledge that most applications operate on IBM PCs 
Or compatibles, which in the larger properties are networked into 
larger mini or mainframe computers. In addition to PCs, several 
Ontario properties are using Digital Equipment Company (DEC) VAX 
minicomputers and microVAXs for scheduling and runcutting, APCs, 
preventative maintenance scheduling, inventory control, automatic 
telephone information, radio communications and many other 
applications. This is mainly a result of the efforts of the 
Ontario Ministry of Transportation & Communications, which since 
the early 1980s, has been instrumental in encouraging the 
development of computer applications, through attractive funding 
programs, for improving the performance of transit operations in 
Ontario. Most of the large applications were developed 
Originally on VAX minicomputers. 


Eeyore 


NEW AND FUTURE APPLICATIONS 


As far as transit planning is concerned, there are some new 
applications that are now in progress which will provide some of 
the information that is available from the current APC systems. 
Automated Vehicle Location and Control (AVLC) systems are capable 
of providing data related to scheduling on all routes for any 
given day or time. To avoid "data overload" from such systems, 
an "exception" reporting system, based on user-defined parameters, 
comprises an important part of AVLC. 


Land related information systems (LRIS) or geographical 
information systems (GIS) are being developed in different 
municipalities across Canada for the purposes of assessment, 
survey records, mapping, elections, subdivision design, population 
forecasting, public works, transportation and several other areas 
of local government that require similar information. LRIS 
archives all the data associated with the latter functions into a 
relational database to later produce maps, engineering drawings, 
population forecasts, etc. in a consistent and readily available 
format for users from different departments. 


Although this is a relatively new concept and is in the 
preliminary stages, there are potential uses of LRIS for transit 
planning, as outlined below: 


- Up-to-date base maps available instantaneously with 
user specified scales. 


- Up-to-date maps showing population and employment by city 
block, traffic zone, census tract, etc. 


- Consistent map scales for all municipalities within a 
region. 


- Integration of base maps from LRIS with ridership 
volumes collected by an APC system. 


- Status of development reporting capabilities indicating 
type of development, building permits issued, occupied 
and unoccupied units. 


- Location of bus stops and shelters and relationship 
encroachments, nearby utilities (hydro, phone, water & 
gas lines) and road allowance. 


- Interfacing traffic volumes with base maps to assist 
in shelter locations. 


- Generating up-to-date list of addresses for public 
attitude and transportation surveys. 


ot be ee 


Other new computer developments of interest to transit planners is 
in the area of CAD (Computer Aided Design) systems for map work 
(FIG. 32), transit modeling and maintaining large databases in 
graphical form instead of the current tabular form. 


New computer languages, referred to as 4th and 5th generation 
languages, are also being developed which will assist computer 
users in analyzing data. These systems use common English 
expressions, rather than complicated computer jargon, to achieve 
data manipulative tasks. 


The advances in computer applications will continue to assist 
transit planners in providing senior management with the best 
information possible for better decision making and improved 
services for the public transit customer. 


Sie 
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PASSENGER ACTIVITY BY STOP 
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PERIOD: 88-05-04 TO 88-05-04 
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FIGURE 9 
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90817 KING SIREET (SO HUGHSON ST MINIMM 


, 
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80024 JAMES SIREET JACKSON SI MINIMM 
80026 JAMES SIREFET BOLD SIRFE MINIMM 
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: 88-05-26 16:59:30 AUTOMATIC PASSENGER COUNTING SYSIEM 
422172 DISIRIBULION OF RUNNING TIMES BY SECTION 
WEEKDAY SERVICE 

22 UPPER OTTAWA 

50101 UPPER WELLINGIO CONCESSION SIRE N FIGURE 10 

90817 KING SIREET (SO HUGHSON SIREET M fo 
TIME PERIOD )=—s MEANS MEDAN s ST LEV.) «—-ND OBS 3 4 
06:01 - 07:00 5.7 0.0 1 0 0 
07:01 - 08:00 6.8 A 4 0 0 
08:01 - 09:00 6.7 0.8 3 0 0 
09:01 — 10:00 6.8 0.7 S) 0 0 
10:01 - 11:00 5.9 0.2 3 0 0 
11:01 - 12:00 7.0 0.7 5 0 0 
12:01 - 13:00 6.8 Nek 3 0 0 
13:01 — 14:00 oak 0.9 2 0 0 
14:01 - 15:00 6.1 om) 3 0 0 
15:01 - 16:00 7.4 0.5 4 0 0 
16:01 - 17:00 6.9 0.4 4 0 0 
17:01 - 18:00 Ted. 133 4 0 0 
18:01 - 19:00 6.0 0.6 fi) 0 0 
19:01 - 20:00 6.0 1.4 Z 0 sh 
20:01 =.21:00) 3.2 1.0 }} 0 if 
21:01 - 22:00 5.8 0.4 2 0 0 
22:01 — 23:00 4.7 3 2 1 0 
23:01 — 24:00 6.5 0.0 , 0 0 
24:01 - 25:00 Del 0.5 Z 0 1 
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FIGURE ll 
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AVERAGE 
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OBSERVED 
% SAMPLED = 100 
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UPPER WELLINGIO COON SO100- MINIMM 
3400 QUEENSDALE AVEN FAS 51118 MAXIMM 
3400- QUEENSDALE AVEN UPP 51118- MINIMM 
3403 QUEENSDALE AVEN FAS 51132 MAXIMM 
4500 UPPER OTTAWA ST BRU 50512 MAXIMM 


2302- 
3403- QUEENSDALE AVEN UPP 51132- 


16 08:45 


16 (8:45 


MINIMM 


4501 UPPER OTTAWA ST 10 50520 MAXIMM 
MAXIMUM AVERAGE LOAD POINT FOR TIME PERIOD 


4500- UPPER OTTAWA ST FEN 50512- 
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PEPEEBEPEEE TEE EEHEMErCEreeereeree 


SOSSAVAAASMAPSPTAS ANQKRSXSBRASAr yet 


LOAD AT 


PAT EXPECTED ACIUAL DIFFERENCE DEPARTURE DATE 
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17 
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26 
31 
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RUN 
22-001A 
22-002A 
22-004A 
22-005A 
22-00GA 
22-001A 
22-002A 
22-004A 
22-006A 
22-00BA 
22-001A 
22-002A 
22-004A 
22-005A 
22-00GA 
22-001A 
22-002A 
22-004A 
22-005A 
22-00BA 
22-001A 
22-O02A 
22-0065A 
22-00BA 
22-001A 
22-002A 
22-005A 
22-00BA 
22-001A 
22-002A 
22-005A 
22-003A 
22-001A 
22-002A 
22-O0BA 
22-003A 
22-006P 
22-001A 
22-002A 
22-005A 
22-00BA 
22-006P 
22-001A 
22-002A 
22-00BA 
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* DATA NOT AVAILABLE 


PROCESSED: 88-05-26 16:31:50 AUTOMATIC PASSENGER COUNTING SYSIEM PACE 1 


REFERENCE: 422181 ROUTE DIRECTION SUMMARY 
WEEKDAY SERVICE 
ROUIE: 22 UPPER OTTAWA PERIOD: 88-05-04 TO 88-05-04 
DIRECTION: OUTBOUND FIGURE 12-1 08:01 TO + (G:00 
TRIP DEPARTURE TIME MAX TRIP ARRIVAL TIME 
TOTAL TODAL MAX LOAD 
RUN TRIP START NODE TRIP END NTE SCHED AT OIF Qs OS LOAD PIN SED AT OF 
22-00GA 1300 GORE PARK 6501 HAMILTON MOUNTAIN 05:45 (6:40 -5 5 5 4 50636 06:19 06:07 -l 
22-001A 1300 GORE PARK 7501 NEBO & RYMAL 06:00 06:00 0 9 9 5 51220 06:35 06:3 -5 
22-002A 1300 GORE PARK 6501 HAMILTON MOUNTAIN 06:15 (6:16 1 9 9 Obl. Cora 07 s0L 2 
22-004A 1300 GORE PARK 7501 NEBO & RYMAL 06:30 06:30 0 8 8 7 72802 07:05 06:55 -10 
22-005A 1300 GORE PARK 6501 HAMILTON MOUNTAIN 06:45 (6:46 1 6 6 5, ol2 (0731907213, -6 
22-00BA 1300 GORE PARK 7501 NEBO & RYMAL 07:00 06:55 -5 10 10 8 51128 07:35 07:32 =-3 
22-001A 1300 GORE PARK 6501 HAMILTON MOUNTAIN 07:15 07:15 0 9 9 4 50626 07:49 07:46 -3 
22-002A 1300 GORE PARK 7501 NEBO & RYMAL 07:30 07:34 4 3 23 17 50512 (B:0 :0B -2 
22-004A 1300 GORE PARK 6501 HAMILTON MOUNTAIN 07:45 07:46 1 5 35 2B 51% 0:19 6:15 +4 
22-00BA 1300 GORE PARK 72501 NEBO & RYMAL 08:00 08:00 0 ae i 22 S12, (6:35 Beh = 
22-0034 1300 GORE PARK 6501 HAMILTON MOUNTAIN (08:15 06:15 0 49 49 30 51132 (B:49 (8:47 -2 
22-O01A 1300 GORE PARK 7501 NEBO & RYMAL 08:30 08:31 1 ) 9 5 X62 0:36 8:56 -9 
22-002A 1300 GORE PARK 6501 HAMILTON MOUNTAIN (8:42 (6:43 i} 19 19 9 51122 09:23 09:23 0 
22-0044 1300 GORE PARK 7301 NEBO & RYMAL 08:57 09:32 
22-0054 1300 GORE PARK 6501 HAMILTON MOUNTAIN 09:11 09:12 1 7 7 4 S012 09:45 09:38 -/ 
22-0084 1300 GORE PARK 7301 NEBO & RYMAL 09:26 09:27 | 7 7 4 50612 10:01 10:01 0 
22-O01A 1300 GORE PARK 6501 HAMILTON MOUNTAIN 09:41 09:40 -1 ve 7 5 51126 10:22 10:16 -6 
22-002A 1300 GORE PARK 7501 NEBO & RYMAL 10:00 10:01 1 13 B 8 80024 10:35 10:0 -5 
22-008A 1300 GORE PARK 6501 HAMILTON MOUNIAIN 10:22 10:22 0 14 14 8 XHS8 11:6 11:0 5 
“2 003A 1300 GORE PARK 7301 NEBO & RYMAL 10:40 iS 
1A 1300 GORE PARK 6501 HAMILTON MOUNTAIN 11:00 11:00 0 18 18 12, Sli  14l sao = 
2Z-O02A 1300 GORE PARK 7501 NEBO & RYMAL 11:20 11:20 0 14 14 10 80026) =11:55 11:49 ~-~6 
22-O00BA 1300 GORE PARK 6501 HAMILTON MOUNTAIN 11:40 11:41 1 21 21 13: 51126 «12:21 1B 3 
22-003A 1300 GORE PARK 7301 NEBO & RYMAL 1200) 12500 0 22 ZZ 11 80026 12:3 12:3 3 
22-O01A 1300 GORE PARK 6501 HAMILTON MOUNTAIN § 12:20 12:20 0 eB) 22 13, Ges | 13:01) 1298-3 
22-002A 1300 GORE PARK 7X01 NEBO & RYMAL 12:40 6:5 
22-006A 1300 GORE PARK 6501 HAMILTON MOUNTAIN 13:00 13:01 1 26 26 9 51130) 13:41 13:42 1 
22-00BA 1300 GORE PARK 7501 NEBO & RYMAL B:20 13:20 0 52 9 15 2 13355) 1s. 8 
22-O01A 1300 GORE PARK 6501 HAMILTON MOUNTAIN 13:40 14:21 
22-002A 1300 GORE PARK 7501 NEBO & RYMAL 14:00 14:01 1 27 27 14 902005 «= 14:3% 14:32 +4 
22-008A 1300 GORE PARK 6501 HAMILTON MOUNTAIN 14:19 14:19 0 5 3 15 3612 14:53 14:50 -3 
22-00GA 1300 GORE PARK 7501 NEBO & RYMAL 14:33 14:32 -1 20 20 9 804 15:0 15:06 -6 
22-006P 1300 GORE PARK 6501 HAMILIUN MOUNTAIN 14:48 15:23 
22-O01A 1300 GORE PARK 7301 NEBO & RYMAL 15:00 15:01 1 29 29 10 72802) 15:36 15:37 i 
22-002A 1300 GORE PARK 6501 HAMILTON MUNTAIN 15:15 15:14 -1 37 BY 22 S110) 15:50 15:47 3 
22-008A 1300 GORE PARK 7301 NEBO & RYMAL 15:50 15:31 1 oh oy 2 50626 16:06 16:04 -2 
22-008A 1300 GORE PARK 6501 HAMILTON MOUNTAIN 15:45 15:44 -1 57 57 26 50512 16:20 16:19 -1 
22-006P 1300 GORE PARK 7301 NEBO & RYMAL 16:00 16:00 0 4 4 3 S18 16:% 16:3 -3 
22-001A 1300 GORE PARK 6501 HAMILTON MOUNTAIN 16:15 16:16 i 48 48 SL -72202—«:16:50 16:33 5) 
22-002A 1300 GORE PARK 7501 NBO & RYMAL 16:30) 16:30 0 49 49 30 80030 17:06 17:06 0 
22-00BA 1300 GORE PARK 6501 HAMILTON MOUNTAIN 16:45 16:45 0 35 » 20 Ue 1732017322 2 
22-003A 1300 GORE PARK 7501 NEBO & RYMAL 17:00 16:9 -1 43 43 SLE ON P1733) i! 
22-006P 1300 GORE PARK 6501 HAMILTON MOUNTAIN 17:15 17:15 0 37 37 28 80030 17:50 17:48 -2 
22-O01A 1300 GORE PARK 7301 NEBO & RYMAL ECS OWS @) 0 av =) 33 80026 18:06 18:11 =) 
22-002A 1300 GORE PARK 6501 HAMILTON MOUNTAIN 17:45 17:45 0 43 43 19 50102 18:20 18:19 -1 
22-00BA 1300 GORE PARK 7501 NEBO & RYMAL 18:00 18:01 i! 22 Zz 14 80026 18:% 18:32 +4 
amg03A 1300 GORE PARK 6501 HAMILTON MOUNTAIN 18:15 18:15 0 cn i 4 50622 18:50 18:44 -6 


PROCESSED: 88-05-26 16:33:16 AUTOMATTIC PASSENGER OOUNTING SYSIEM PAGE J 


REFERENCE: 9422121 SCHEDULE ADHERENCE AT TIMING POINIS 
WEEKDAY SERVICE 
ROUIE: 22 UPPER OTTAWA PERIOD: 88-05-04 TO 88-05-04 
DIRECTION: OUTBOUND FIGURE B 06:01 TO “@ 
>OMIN >3MIN 

NOE DESCRIPTION EARLIEST LATEST AVERAGE SID DEV EARLY LATE = OBSERVED) s% SAMPLED 

1300 GORE PARK 5 4 0.0 1.4 17 1 52 84 

2302 + OUNCESSION & UPPER W 9 4 0.9 tle, sb) 5 52 84 

3400 UPPER WENIWRIH & QU -1 ) -0.1 2.4 ye) 1 ~ 84 

3408 «UPPER GAGE & QUEENSD -10 3 -0.7 2-1 33 1 a4 84 

4500 UPPER OTTAWA & FENNE -10 3 -1.0 2.0 3 2 52 84 

4501 UPPER OTTAWA & MOHAW -2 5) -1.6 2.6 % 0 52 84 

6500 UPPER OTTAWA & SIUNE -12 8 -1.0 3.5 26) 5 52 84 

7501 NEBO & RYMAL -10 5 -1.8 4.0 16 3 5 83 

6501 HAMILTON MOUNTAIN BO -2 2 -1.6 4.5 18 3 26 84 

6508 -5 4 -0.3 2.8 4 ul 7 88 

6600 UPPER MOUNT ALBION R 4 6 0.9 2.9 2 if 7 88 
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HAMILTON 39 fl 4 -2 eG RAILWAY SSM 


DATA EN TORY 


STOP H: 50017 BUS CHECK #: 2309 TRAFFIC ZONE: 000 SURVEY DATE: 07-MAY-86 
ON ST: UPPER JAMES STREET AT ST: MOHAWK ROAD 


HUN: H ROAD AUTHORITY: RB WARD #: 7 NODE ABBREVIATION: UPJAMOHK 
STOP LOC: NS STOP TYPE: IW LOOP COND: __ SIGNPOST ID: 000 CORNER: SE 
DIRECTION: JI BATeTAPER 2.) Milita Sent eal Os}. Pe. Wisma * 
GOCE ee VHP UTIC TYPE MARKER: ENL, 


INFO.TAB - MARKER: 1, DISPLAY? 2 OTHERS = CONDITION: _ 


DETAIL COND: PRIV. PROPERTY 
Fs ESE oe oer al Besin to es SCREEN: b Eee Reg ee 


PUBL. PROPERTY: ST, 


HAMILTON Sol @ © 4 3 8 § RAILWAY SSri 


DATA ENTRY 
cures BUS: CHECK: #3: 0000: 


STOP SDT: SUSE 0 on 
SHELTER DTCL: 1{8,5M FECL, 2,0M NNCLO 


MARKER POLE 
ARROW DIR 


HARKER POLE 


BEFORE 
MARKER POLE 


GA 


HAMILTON Shree RAILWAY SSM 


DATA ENTRY 


BUS. CHECK #: 0000 


APPROACHES *DICL = “151. LS, 05h CeCe LENGTH: _5,98 
eND: 


——— 


CATCH BASIN DISTANCE TO CURB LINE: 3.18M FECL 


SHELTER SIZE: 32%00 MANUFACTURER: D PAD! _sosENT: SS OTHER: 
GLASS: IG 
; GROUND CONDITION 
: B; 


L: CSW OTHER: 
ROUTES AND DIRECTIONS SERVING THE STOP 


DATE & DESCTIPTION: 


i} 
el eee es e 


HAMILTON SF 56 oy ea G RAILWAY aR A 


DATA EN leno 
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COMMENT: IHREE SIDED DATECH SHELTER: COMPLETELY OPEN ON STREET SIDE 


HISTORY 
CHANGE DATE REASON 


MUNICIPALITY WARD ODE OORXER TYPE TYPE MANUFACTURER 
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KITCHENER TRANSIT 
MONTHLY OPERATING STATISTICS 
FOR MAY 


(14) 


(9) (10) (11) (12) (13) 


(8) 


(6) 


(5) 


(3) (4) 


(2) 


(1) 


‘3 


SUN 


AVERAGE RIDERSHIP 


BAT 


H 
t WKDAY {ZCHNG 


DEFICIT 


Zz 
PS 


- 


eee oece ie -<c2 pct at ache aces —— ee cece 


: 


o~ wn 
“ = 


wo we ce oe om we ow oe we we Oe Oe oe we Oe ee ee ee ee - 


t 
1 
t] 
i) 
' 
' 
' 
i] 
' 
‘ 
‘ 
t 
‘1 
1 
‘ 
1 


($1.89) 
($1.37) 


($2.10) 


‘ 
i] 
1 
' 
‘ 
4 
‘ 
' 
i] 
‘ 
t 
‘ 
‘ 
i] 
' 
i] 
1 
‘ 
4 
i} 
' 
1 
i] 
! 
' 
4 
' 
1 
t 
1 
t] 
1 
} 
1 
! 
1 


38) ($0.94) 
«301 ($1.06) 


0.24 
0.30 


01 0.22 
: 


0: 
1,683) 0.66: ($0.29) 


0 


1 
‘ 
i] 
t 
i] 
' 
‘ 
1 
i] 
' 
4 
1 
i] 
' 
1 
1 
i] 
' 
t] 
1 
i 
1 
i) 
4 
! 
' 
' 
' 
' 
i) 
‘ 
1 
' 
4 
‘ 
t 
‘ 
' 
' 
‘ 
' 
' 


180; 


6,534 


01! 
“61! 
-11! 
Ti! 


-102 


ee 


Oe nn eee ~~ 22 ow ee 


550! “151! 


B19; 
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$ 68,429! ($ 37,902) 
$73,914! (8 45,600) 

$ 72,407! ($ 44,792) 

$ 54,058! ($ 42,339)! 
$251,659! ($ 84,733)! 11,527 
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“YEARLY | YEARLY» DIFF. PERCENT 
a 1987 1986 CHANGE 
TOTAL TOTAL 
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SUB TOTAL768,183.01 769,151.53 
EXPANSION: 


COLLEGE 1,690.00 
UPPER GAGE 0.00 
UPPER PARADISE 1,645.00 

850 eo 


oO 
fo) 


owe 


. ° wis 
oOo KNIT RNHOG fF 
~|—~~—-  ~ 


UPPER SHERMAN . 
UPPER WENTWORTH 425. 


SUB TOTAL 4,610.00 5,460.00 
SPECIALS: 
cone eoeRa PARK 


rPNOOFR O 


oO 

oO 
—~}| ~~ 
KPI ODNUOUW —~ 
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roy 
wo 
uw 
ro 
fo) 


c ERR 
-00 0.0 


SUB TOTAL 3,588 588.82 5) 625. 81 (2,036.99) (3622) 


HAMILTON TR TRANSIT TOTAL 776 , 381 381. 83 780, 237 34 (3,855.51). f0n8) 
ANCASTER TRANSIT AR AREA: 
SANATORIUM ANCASTER 961.40 981.34 (19. 2.0} 
UNIVERSITY ANCASTER 1,464.87 1,466.51 (1. 0:1 
SUB TOTAL 2,426.27 2,447.85 (21.58) (0.9) 
EXPANSION: 
SANATORIUM ANCASTER 382.50 0.00 332.50 ERR 
UNIVERSITY ANCASTER 1,105.00 0:00 1,105.00 ERR 
SUB TOTAL 1,487.50 0.00 1,487.50 ERR 
ANCASTER TOTAL 35913.97. 2/447:85 1,465.92 59.9 
nn St 
BURLINGTON TRANSIT AREA: 
BURLINGTON 3,765.02. 3,765.97 (0.95) (.0) 
SUB TOTAL 3,765.02 3,765.97 (0.95) (.0) 
EXPANSION: 
NOT APPLICABLE 0.00 0.00 0.00 ERR 
SUB TOTAL 0.00 0.00 0.00 ERR 
BURLINGTON TOTAL 3,765.02 3,765.97 (0.95) (.0) 
nnn Os 
DUNDAS TRANSIT AREA: 
DELAWARE 8,086.06 8,148.94 (62.88) (0.8) 
DUNDAS LOCAL 1/568.60 1/562.40 6.20 0:4 
SUB TOTAL 9,654.66 9,711.34 (56.68) (0.6) 
EXPANSION: 
DELAWARE 382.50 0.00 382.50 ERR 
DUNDAS LOCAL 1,105.00 0:00 1,105.00 ERR 
SUB TOTAL 1,487.50 0.00 1,487.50 ERR 
DUNDAS TOTAL 13142206 5 9 TAPO4) hl aS 8S 14.7 
es 
STONEY CREEK TRANSIT AREA: 
DELAWARE 1,604.92 1,689.09 (34-12 {3-9 
KING 6/198.14 12'096.43 (5,898.29 318 
LIMERIDGE HERITAGE 1,988.98 2,985.22 {996.24 {33:4 
PARKDALE 322.04 268.11 (45.47 17:0 
STONEY CREEK CENTRAL 10,213.00 9,571.87 443 6:7 
STONEY CREEK LOCAL 5,759.49 5/027.25 732.24 1416 
SUB TOTAL 25,987.17 31,637.97 (5,650.80) (17.9) 
EXPANSION: 
PARKDALE 2,722.50 0.00 2,722.50 ERR 
SUB TOTAL 2,722.50 0.00 2,722.50 ERR 
STONEY CREEK TOTAL 28,709.67 31,637.97 (2,928.30) (9.3) 


SCHEDULED EXTRAS: 
THURSDAY/FRIDAY ONLY 
THURSDAY ONLY 


CONSTRUCTION 1,200.00 600.00 600.00 10 

PARADE/EVENTS 700.00 1,400.00 (700.00) ( 30. 9) 
i 
DETOURS TOTAL 1,900.00 2,000.00 (100.00) (570) 
 —————— 
SYSTEM CAMO TOTAL. BOSC Od Oder HOO TE ROMS TrcItoRaern Gh tise Li Gia chin oe aie oe ae 
SYSTEM GRAND TOTAL 825,812.45 829,800.47 (3 988 {0 >} 
ST Seeee Se LeSe SSCS eee Lee ee Sees CeCe CCT ee ee Tee ee eee Week thik kak ie eee eee ee 
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VOX PROJECT MANAGER - VIEW BY PROJECT 


Project Date 

BUS STOP AND SHELTER STUDY 01/13786 - 09/15/86 ¢ 
Action Start Date End Date 

GK,JK DETER. & LIST PROBLEMS 01/13/86 01/17/86 80 N 
GK REV BUS AREA POLICY/BYLAWS 01/14/86 01/16/86 99 y 
JK,GK REV INSTAL BY CITY TRAF 01/17/86 01/24/86 80 N 
GK REV APTA '83 STOPS STUDY 01/20/86 01/21/86 99 MG 
GK REV Le; CUTAy  RITAGCsCRLIER: 01/22/86 01/23/86 99 NG 
GK REV EXIST. SHEL SITE PLANS 01/24/86 01/31/86 99 WE 
GK PREP SAMPLE DIAG. ST. FURN 02/03/86 02/11/86 15 N 
GK,JK DEV ALTERN SIGN OPTIONS 02/12/86 02/24/86 99 M4 
JK DETER IMPACT AREA VS STOP 02/24/86 03/03/86 50 N 
GK PREP DISCUS PAPER ON CRITE 02/25/86 03/10786 90 N 
LC MODIFY KIT. TRANSIT PRGRM 03/06/86 04/04/86 50 N 
GK,JK SLIDES OF PROBLEM STOPS 03/10/86 03/18/86 99 ay 
GK DEV FIELD INVENTORY SHEET 03/11/86 03/14/86 99 Me 
GK JK SLIDES-NEW STOPS ON-ST. O32/717-786 03/21/86 99 Ag 
VM OBTAIN VEHICLE-FIELD WORK 03718736 03/26/86 50 N 
GK CALC CITY TRAP INSTAL COST 03721786 03731786 50 N 
JK,GK APPLY CRIT TO PROB STPS 03/24/86 04/30/86 00 N 
VM PRESENTATION TO MGMT 03731786 03/31786 00 N 
GK,JK INPUT FROM OTHER DEPTS 03/31/86 047157686 00 N 
VM APPROVAL FROM SR. MGMT . 03/31/85 04/01/86 00 N 
CO-OP COLLECT DATA (PHOTOS) 04/01/86 07/25/86 00 N 
GK ASSGN 5-DIGIT UNIQUE STP # 04/01/86 04715786 80 N 
CK INPUT DATA INTO COMPUTER 04/07/86 O77 31/65 00 N 
CK VERIFY FIELD SHEETS 04/07/86 07/25/86 00 N é 
GK VERIFY DATA INPUT 04/07/86 07/31/86 00 N 
JK,GK PROB WITH STANDARDIZA. 04/21/86 05705786 00 N 
GK MODIFY PRELIM CRITERIA 05712786 05/26/86 00 N 
GK DEV TECH & POLICY MANUAL 05/27/86 06/16/86 00 N 
VM APPRVL GUIDELINES SR. MGMT 06/19/86 06/19/86 00 N 
GK LIST OF ALL BUS STOP LOCNS 08/05/86 08/05/86 00 N 
GK LIST OF STOPS WITH NO PADS 08/05/86 08/05/86 00 N 
GK LIST OF VANDALIZED STOPS 08/05/86 08/05/86 00 N 
GK DETER PRIORITIES FOR IMPL 08/06/86 08/11/86 00 N 
GK EST COSTS OF EACH PRIORITY 08712786 08/18/86 00 N 
VM REV COSTS WITH SR. MGMT. 08/20/86 08/27/86 00 N 
VM,GK DEV ANNUAL PGRM & BUDGT 08/28/86 09/05/86 00 N 
VM REV ANNUAL PRGM SR. MGMT. 09/05/86 09/05/86 00 N 
VM COUNCIL APPRVL GUIDELINES 09/08/86 09/08/86 00 N 
VM COUNCIL APPRVL ANNUAL PRGM 09/08/86 09/08/86 00 N 
GK,JK APP APPR CRIT TO PROBL 09/09/86 09/15/86 00 N 
VM APPRVLS FOR BY-LAW CHANGES 09/15/86 09/15/86 00 N 
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Pre March 27, 1988 and No Coverage 
Current Peak-Hour Service by Other Routes 
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Route coverage is determined by access to a route by a public street or 
path with a walking distance of no more than 400 metres. The H.S.R. 
feels that 400 metres is an acceptable walking distance. 
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